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 The results of the chemical composition and physico-chemical properties of the muscle and adipose tissues of pigs fed on the diets with soya protein feed of different technologies are given: expansion as the pressure (soy protein concentrate, dry fodder – KSBSK), extraction under pressure (soybean cake), extrusion (soy extrudate). Sunflower cake is used as a control. It was found that the chemical composition and physico-chemical properties of muscle and adipose tissue of all experimental groups of pigs are at the level of normative parameters, indicating high quality pork. In the process of comparing quality indicators between the groups of analogues significant difference has not been established. However, in the muscle tissue of animals that are fed on KSBSK, the tendency of increase in the dry and organic matter, protein and energy content was observed.
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Statement of the problem. The main task of modern pig production – getting a high quality cheap pork. It is necessary to combine the organization of breeding with the creation of a solid feed base and introduction of rational methods of feeding. The problem of rationalizing of fattening pigs now becomes urgent due to the significantly increasing demand for lean pork. In this regard, widely implemented alternative technology of production and the use of protein fodder from soybean in pig production. For this reason, the study of the influence of protein fodders such as soybean concentrate dry fodder – SPCDF, soybean pomace and soybean extrudate has the urgency on the chemical composition and physic-chemical properties of muscle and adipose tissue of pigs.

Analysis of the main research and publications which discuss the problem. Fattening and meat qualities of pigs are basic and the most valuable properties from which the efficiency of meat production depend on. However, the problem of meat and meat products is a problem of quality, including quality of ink. The value of pig carcasses is determined by their qualitative composition, availability of essential nutrients (proteins, fats, carbohydrates, vitamins, minerals), physic-chemical parameters (pH, color, moisture content, juiciness, tenderness), and suitability of meet for the use in food. [1]

Analysis of published data showed that the quality of muscle and adipose tissues of pigs depends on the following factors: breed, age, fatness, the level and type of feeding, technology of retention [4,6].

One of the important aspects of solving the problem of carcass quality are feeding of animals with balanced rations based on protein fodders [9]. Recently, the pig industry widely introduced protein fodders from soybean of different technologiesof production, as it indicated by the following authors: 
I. S. Tronchuk, A. A. Polishchuk, 1989; S. A. Babich, 1993, S. O. Semenov, 2007; V. N.Tymchenko, 
S. A. Gnatyuk, 2010; A. A. Getya, 2011. Based on the above mentioned, it seems appropriate to conduct comprehensive research on the definition of quality characteristics of meat and tallow production of pigs for the use of soybean protein fodders.

The purpose of research – to analyze the dependence of the chemical composition and physical-chemical properties of muscle and adipose tissues of pigs of Poltava meaty breed by using the protein soybean fodder made ​​by different technologies. The main goal was to determine the quality of pork.

The methodology of the research. In a state enterprise “Experimental Basis Hope”  of Institute of pig and APV NAAS of Ukraine on the livestock of pigs of Poltava meat breed in the winter of 2011-2012 scientific and economic research on studying the effects of protein fodder on the chemical composition and physicochemical properties of muscle and adipose tissue of pigs was held. For research after a 15-day preparation period there were formed 4 groups of analogues by origin, age and body weight according to conventional methodology in pig production. [2] Holding down of pigs was conducted in stalls, by two heads. Research was conducted under the scheme of the experiment using soybean protein fodder: Group D1 – SPCDF, D2 – Soybean pomace, D3 – soy extrudate, as the control sunflower pomace is taken – group C (Table 1).

      Table 1. The scheme of scientific and economic experiment
	The test groups of animals
	Number of heads
	Period and experiment
	System maintenance

	
	
	Preparatory (15 days)
	account (76 days)
	

	C – control
	12
	PR with sunflower pomace
	OP-82 + sunflower pomace, 18 %
	cell,
2 heads

	(D1) – research
	12
	- / / -
	OP-82 + soy concentrate, 18 %
	- / / -

	(D2) – research
	12
	- / / -
	OP-82 + soybean pomace, 
18 %
	- / / -

	(D3) – research
	12
	- / / -
	OP-82 + soy extrudate, 18%
	- / / -


          
For the basis the mixed fodder formula was accepted, developed for pigs of “Vyshgorodskyi EKZ”, Ltd using soy concentrate in an amount of 18% with the addition of fodder of barley, maize, wheat and premix.

The developed by us rations for scientific and economic experiment were optimized using computer software (copyright certificate number 24491 of 19.05.2008; № 39874 from 30.08.2011) (O. I. Pidtereba, S. Yu. Smyslov, 2011).

After the feeding period there was held a control slaughter of experimental pigs with deboning carcasses: 3 pig heads from each group in a slaughter house of experimental base. The samples of the longest back muscles and fat for analysis in the chemical laboratory of the institute were selected at a point between 9-12th thoracic vertebra in the amount of meat – 400 g, fat – 200g from each carcass.

Physical-chemical and chemical analysis was performed according to the methods of 
A. M. Polivoda and methodological recommendations of Agricultural Sciences [3,8], the laboratory analysis of fodders was determined by GOST 13496.3-92, GOST 26570-95, GOST 26657-97, GOST 27548-87, GOST 26226-95, GOST 13496.2-91.

Statistical processing of the received digital material was carried out using techniques of N. A. Plohinsky and computer using Microsoft Excel 2010 and Statistica 6.0 on Windows XP [5].

Studies. Based on the research there was found that the best fattening qualities have the animals, to the diet of which soybean protein fodders in the amount of 18% were included. Average daily gain in these animals was at 833g (D2), 825g (D1), 785g (D3) i.e. above control by 15.7 and 14.6% and 9.0%.

Use of soybean fodders affected meat yield in carcasses (Table 2).

Table 2. Morphological composition of experimental pigs carcasses (M ± m, n = 3)
	Group
	Composition,%
	Correlation Meat: fat

	
	Meat
	Fat
	Bones
	

	C
	53,97 ± 2,70
	35,40 ± 2,53
	10,63 ± 0,38
	1:0,53  

	D1
	55,93 ± 0,54
	33,97 ± 0,45
	10,10 ± 0,50
	1:0,65  

	D2
	56,29 ± 2,39
	32,83 ± 3,11
	10,88 ± 0,72
	1:0,72  

	D3
	55,13 ± 1,15
	33,85 ± 2,10
	11,02 ± 1,05
	1:0,63


 

The morphological analysis of carcasses shows that higher meat yield was in the second experimental group of animals D2 – compared with the control it was larger by 2.32%. In research groups D1 and D3 the content of meat carcasses also was higher as in the control of 1.96 and 1.16%, respectively. The maximum amount of meat per unit of fat (the correlation of “meat: fat”) had animals of the control group, in the experimental group, this figure was at 1:0,63 (D3) – 1:0,72 (D2) .

Our results made ​​it possible to determine the chemical composition and physical-chemical properties of muscle tissue of experimental animals significantly depend on the count and the use of soybean protein fodder (Table 3).
Table 3. Chemical composition and physical-chemical properties of muscle tissue of experimental pigs (M ± m, n = 3)
	Index
	Research Group

	
	C
	D 1
	(D2) 
	(D3) 

	Total moisture%
	74, 73 ± 0,60
	73,93 ± 1,67
	77,42 ± 1,62
	76,64 ± 1,78

	Air-dry matter,%
	28,11 ± 0,68
	28,95 ± 1,77
	25,13 ± 1,78
	26,00 ± 1,98

	Organic matter,%
	26,94 ± 0,69
	27,76 ± 1,81
	24,09 ± 1,71
	24,93 ± 1,89

	Ash,%
	1,17 ± 0,01
	1,19 ± 0,04
	1,04 ± 0,08
	1,07 ± 0,08

	Protein,%
	21, 31 ±0,61
	21, 63 ± 0,56
	19,25 ± 1,00
	20,38 ± 1,43

	Fat,%
	2,79 ± 0,56
	3,25 ± 1,37
	2,29 ± 0,56
	1,90 ± 0,27

	Calcium,%
	0,05 ± 0,00
	0,05 ± 0,01
	0,04 ± 0,00
	0,04 ± 0,00

	Phosphorus,%
	0,12 ± 0,00
	0,16 ± 0,01
	0,13 ± 0,01
	0,11 ± 0,01

	Relation:
	
	
	
	

	protein / dry matter
	0.758
	0.747
	0.766
	0.784

	protein / fat
	7.64
	6.66
	8.41
	10.73

	moisture / protein
	3.51
	3.42
	4.02
	3.78

	moisture / fat
	26.79
	22.75
	33.81
	40.34

	Active acidity, pH 48
	5,46 ± 0,04
	5,54 ± 0,03
	5,46 ± 0,05
	5,55 ± 0,03

	The color intensity, units ext. X1000
	58,33 ± 2,91
	66,33 ± 11,29
	61,00 ± 2,00
	55,33 ± 4,48

	Water-containing capacity,%
	57,55 ± 2,83
	58,44 ± 1,90
	58,80 ± 2,15
	58,86 ± 2,70

	Tenderness, sec.
	8,40 ± 0,37
	8,55 ± 0,64
	7,74 ± 0,24
	8,36 ± 0,73

	Loss of moisture by heat treatment of meat,%
	19,07 ± 1,52
	18,35 ± 0,68
	18,61 ± 1,90
	19,16 ± 1,19

	Energy value, Kkal
	121,85 ± 4,66
	127,56 ± 14,11
	107,90 ± 9,63
	109,42 ± 8,91


 

The analysis of indicators of the chemical composition of muscle tissue of carcasses indicates that the total moisture of meat on average is 75.68 % (min 73,93% - max 77,42%), dry matter – 27,05% (min 25,13%  –  max 28,95%).

Protein content was the highest in group D1 – 21.63%. By this measure it exceeded research groups D2 and D3 respectively, 2.38 and 1.25 %. The nutritional value of meat is largely dependent on the moisture content of the fat that gives meat products a pleasant taste. The greatest amount of fat in muscle tissue were in animals of the first experimental group D 1 – 3.25%, higher than the other groups at 1.35% (D3), 0.96% (D2) Evaluation of the energy value of muscle tissue was the highest in the first experimental group (127.56 Kkal/100g), in other research groups 19,66 (D3) and 18.14 (D2), control (C) – 5.71 Kkal/100g respectively. There was no significant difference between the groups in the content of ash.

The high protein content in dry matter shows the ratio of protein / dry matter. This figure on the average for the group of experimental pigs is 0,764 (min 0,747% – max 0,784%). The ratio of protein to fat in the average of the experimental group is 8,36% (min 6,66% – max 10,73%) of groups D3 and D1. Based on the analysis of the main indicators of the chemical composition of muscle tissue of pigs of research groups we can say that the meat of animals is characterized by high quality and high protein content and it shows its high biological value.

The quality of meat is largely dependent on such factors as pH, color intensity, water-retaining capacity, tenderness and water consumption during heat treatment.

Analysis of the data from the table showed that the acidity of meat in 48 hours after slaughter was at 5,46-5,55 unit that is within the physiological norm of maturation quality. Water-retaining capacity of muscle tissue, which affects the yield of finished products and is closely related to juiciness, tenderness, and other parameters that characterize the physical properties of the meat is at 58,44-57,55%. Meat of the studied pigs with this measure did not significantly differ from counterparts.

The tenderest was the meat in the second experimental group D2 – 7.74 sec; in meat of experimental pigs of other groups, this figure stood at 8,36-8,55 sec (the difference is not likely).

The color intensity that characterizes the presentation and technological properties of meat in the first experimental group D1 was the highest – 66.33 units ext. X1000, that is more on 5.33, 11.0, 8.0 units ext. X1000respectively to the second D2,  the third D3 and control C, but there was no significant difference. In general, all meat of slaughtered animals in terms of color intensity refers to the normal quality pork (by a scale of A. M.Polivoda) [7].

As a result of heat treatment of muscle tissue meat of the first D1 and the second D2 of experimental groups  suffered less in moisture loss; in animals of the third experimental D3 and control C groups, this figure was slightly higher, but the data is not statistically credible.

The quality of pork depends on the quality of pork fat, chemical and physical properties are to some extent due to the level of fatness of animals, slaughter weight and other factors that define processes of fat deposition. These physical-chemical parameters of experimental pig carcasses are shown in Table 4.  
Table 4. Physical-chemical properties of adipose tissue of pigs (M ± m, n = 3)
	Group
	Total moisture%
	% before control
	Coefficient of refraction
	% before control
	Melting temperature, ° C
	% before control

	C
	6,28 ± 0,06
	100.00
	1,4605 ± 0,00
	100.00
	30,97 ± 2,06
	100.00

	D1
	5,67 ± 0,34
	90.28
	1,4601 ± 0,00
	99.97
	32,67 ± 0,86
	105.49

	D2
	7,15 ± 1,01
	113.85
	1,4606 ± 0,00
	100.01
	31,40 ± 2,71
	101.39

	D3
	6,39 ± 0,35
	101.75
	1,4602 ± 0,00
	99.98
	31,57 ± 1,89
	101.94


 

Nutritional value and stability of fat during storage depends on the moisture content in adipose tissue. From the analysis of the data it is shown that the maximum hygroscopic moisture is noted in the second group (D2) – 7.15%, the lowest – in the first group (D1) (5.67%), but the difference in indices is not likely. By the melting temperature the difference between groups of animals is not likely, and within 32,67-31,40°C, the control group is 30,97°C, which gives the ground to attribute fat of all research groups to the solid with good absorption and high emulsifying capacity. In terms of the coefficients of refraction between the adipose tissue of experimental animals significant differences were not found (1,4601-1,4606). Thus, the physical-chemical properties and chemical composition of meat and fat of experimental pigs of all groups were  on the level of normative indicators, meet the new demand of good quality.

Conclusions. Chemical composition and physical-chemical properties of muscle and adipose tissues of pigs of Poltava meat breed, fed on diets using soybean protein fodder of different technologies: expander pressure (SPCDF) spinning under pressure (soybean pomace), extrusion (extrudate soybean) were at standard metrics and meet the requirements of high quality. Significant difference between the indicesof the studied muscle tissue of research groups were not seen, but in animals fed on SPCDF, there was a tendency to increase the indices of dry and organic matter, protein and energy values. Physical-chemical properties of porcine adipose tissue of all experimental groups are characterized by parameters within normal limits. This indicates high biological value of protein soybean fodders used in the experiment, which positively affect the quality of meat and tallow products.
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